Inter-and intra-site variability in faunal assemblages from Epipalaeolithic sites in the southern Levant are investigated to identify broad patterns of human hunting efficiency and specific human activities at individual sites. The examination of eleven assemblages from the Mediterranean phytogeographic zone of Israel indicates a decline in human hunting efficiency across the Epipalaeolithic period. This decline is part of an intensified hunting strategy driven by human-induced resource depression of high-ranked large game taxa (ungulates). More detailed analyses at the site level indicate distinct variation in the use of fauna within individual archaeological sites.
Introduction
The Epipalaeolithic faunas of the southern Levant are characterised by new patterns of game exploitation, in particular, the addition of numerous low-ranked, small game animals to human diets (Bar-Oz 2004; Binford 1968; Davis 1983 Davis , 2005 Flannery 1969; Munro 2004; Stutz et al 2009; Tchernov 1993a Tchernov , 1993b . Given this change, it is not surprising that much Epipalaeolithic research has centred on the economic themes of intensification, specialisation and diversification. In particular, archaeozoologists have emphasised the implications of new hunting strategies for the transition to agriculture that followed (Bar-Oz 2004; Munro 2001 Munro , 2004 Stiner 2005; Stiner et al 1999 Stiner et al , 2000 Stutz et al 2009) . More detailed evaluation of Epipalaeolithic faunas reveals meaningful intra-site variation that reflects human activities and events at the site level. Intra-site analyses can be used to detect a number of economic, social and ideological behaviours including the performance of repeated tasks or activities and discrete events such as feasts and burials. Synthetic and particularistic studies of past human behaviour are complementary scales of analysis that provide a rich, multidimensional picture of Epipalaeolithic human behaviour when integrated.
Integration enables a single researcher to pose economic, social and ideological questions about individual archaeological sites and to situate them within a broad regional context. This paper presents both inter-and intra-site data from a series of Epipalaeolithic assemblages from the southern Levant to illustrate the multiple dimensions of Epipalaeolithic faunas. Data are presented at two analytical scales. First, data for 11 Epipalaeolithic sites from the Mediterranean phytogeographic zone of Israel are summarised to assess the degree of economic intensification, specialisation and diversi-Integrating inter-& intra-site analyses of Epipalaeolithic faunal assemblages from Israel: Munro fication at the regional scale. Secondly, data are presented from specific contexts within select Natufian sites to illustrate how detailed information about human activities can be gained from the distribution of faunal data at individual sites.
The inter-site portion of this study measures changes in human hunting efficiency to investigate the degree of intensification, diversification and specialisation in human hunting behaviour during the Epipalaeolithic in the southern Levant. Here, intensification is defined as an increase in the amount of energy extracted from a given environment per unit time. Intensification is thus synonymous with a reduction in hunting efficiency-more energy is invested for each unit of energy returned. Specialisation and diversification represent opposite ends of the spectrum of taxa exploited by human hunters. Specialised hunters target one or few taxa, while a diverse diet is comprised of many taxa. Diversification thus refers to an increase in dietary breadth, while specialised hunting is expressed as narrow dietary breadth. Intensification and diversification reflect an imbalance between human population size and available resources. Imbalances may be caused by the impact of climate change on the availability of prey or by human hunting which can depress high-ranked prey types, decreasing their availability to human hunters (Broughton 1994; Lyman 2003) .
The intra-site analyses seek to identify behaviourally meaningful variability in faunal disposal patterns within specific archaeological contexts. Intra-site patterning can be detected using a number of zooarchaeological measures. This paper focuses specifically on the spatial patterning of fauna across sites and on the representation of prey body parts.
First, spatial variability in the distribution of fauna at the Late Natufian site of Hilazon Tachtit is examined to identify differential use of site features. Secondly, the body part representation of avian prey taxa from the Early and Late Natufian layers from Hayonim Cave is presented to reveal human curation behaviours.
These are only two examples from a range of analytical techniques that can be used to identify specific human behaviours. The interpretations presented here are particular to the Epipalaeolithic time period in the Levant, but this multiscale approach can be applied on any temporal and spatial scale.
The sample
In the southern Levant, the Epipalaeolithic spans the years 21,500 to 13,000 cal BP and is traditionally subdivided into four cultural periods -the Kebaran (21,500-17,000 cal BP), the Geomeric Kebaran (17,000-14,500 cal BP), the Early Natufian (14,500-13,000 cal BP), and the Late Natufian (13,000-11,500 cal BP). The Epipalaeolithic was a period of substan- The faunal sample for the regional analyses derives from eleven Epipalaeolithic datasets (table 1) .
Six of these were collected wholly or in part by the author and the others derive from data published by Mary Stiner (2005) and Guy Bar-Oz (2004) . All assemblages were identified and analysed following similar protocols. Assemblages were examined from each of the four Epipalaeolithic periods with three dating to the Kebaran, two to the Geomeric Kebaran, two to the Early Natufian and four to the Late Natufian period. All assemblages derive from sites located within the Mediterranean phytogeographic zone (figure 1; table 1). Please note that the Hilazon Tachtit assemblage includes only fauna analysed up to the end of the 2001 season. Thus the special faunal assemblage from the grave in Locus 1, in particular the remains of more than 50 tortoises intentionally placed in the grave (Grosman et al 2008) , is not included in the inter-site comparisons presented here. This paper seeks to identify broad patterns in taxonomic abundance across a 10,000 year time span.
To do so it must compare data from a broad array of taxonomic groups and assemblages with variable taphonomic histories. Efforts have been made to minimise potential biasing effects-assemblages are limited to the coastal plain and Mediterranean Hills and similar protocols were used to collect all data presented here. In addition, only assemblages with large sample sizes were selected for analysis (NISP>1800; 3 Inter-site analysis
Methods

Human hunting efficiency in the Levantine
Epipalaeolithic is measured using relative taxonomic abundance indices and prey mortality profiles. The data are summarised for each of the four Epipalaeolithic periods to highlight trends in hunting efficiency over time. Relative abundance indices compare the frequency of high-to low-ranked prey as a measure of hunting efficiency. Prey species are most often ranked according to their relative returns (body size) (Broughton 1994; Butler 2000; Cannon 2000; Madsen & Schmitt 1998; Winterhalder 1981) or in the case of similarly sized animals (small game), by their relative cost of capture (escape strategy; Stiner 2001; Stiner et al 1999 Stiner et al , 2000 . Technology may impact the relative capture costs of small prey taxa. In particular, nets, traps and bows and arrows can significantly reduce the capture costs of low-ranked fast small game animals such as hares and partridges (Jones 2006; Madsen & Schmitt 1998) . Nevertheless, hunting technologies are costly to maintain and operate.
Nets for example, require investment into the gathering of materials, manufacture and repair which usually occurs after every use (Bailey & Aunger 1989; Lupo & Schmitt 2002) . Despite increased yields, it is still more costly to capture fast-moving small game than a tortoise that can be captured by hand (Lupo & Schmitt 2002; Munro 2004 ).
In the Epipalaeolithic faunas the ungulates are the largest and thus the highest-ranked animals.
Within the ungulate category the large ungulates (wild cattle) are ranked highest, followed by the medium (red deer, hartebeest, fallow deer, wild boar, wild goat) and small ungulates (gazelle, roe deer) The largest small game taxa are substantially smaller than even the smallest ungulate in the sample and are thus all small game are ranked below the ungulates. In contrast, the most common small game animals do not differ substantially in body size and thus are ranked by escape strategy. The slow-moving tortoise is ranked higher than the more difficult to catch and thus costly, small mammals (primary hares) and birds (primarily partridges). 
Results
The ungulate index indicates a gradual increase in the relative abundance of small ungulates at the expense of medium and large ungulates throughout the Epipalaeolithic in the study region (Spearman's rho=1, n=4; p=.1, n=4; figure 2; this is the minimum p value for this sample size). The largest ungulates never make more than incidental appearances throughout the sequence (8.1% maximum; see also The proportion of slow small game (tortoises) out of the total number of small game (small mammals, birds, tortoises etc; see Appendix 1 for data and sample sizes). Averages and standard deviations are plotted for each cultural period. The proportion of slow small game is significantly higher in the Kebaran period than it is in the Geometric Kebaran and Early Natufian periods combined (t=2.57; df=5; p=.02). The abundance of slow small game is significantly higher in the Late Natufian than in the Geometric Kebaran and Early Natufian periods combined (t=2.57;df=5; p<.001) 
Intra-site analyses
Methods
Relative taxonomic abundance data from discrete 1) an uneven representation of body parts, and in particular the dominance of one specific body part; and 2) substantial differences in the distribution of body parts for the two taxa (see also Pichon 1983; 1984 , 1987 Tchernov 1993a Tchernov ,b,c, 1994 ).
Results
Spatial analysis at Hilazon
The tibiotarsus is by far the most common partridge element. In both the Early and Late Natufian deposits it is more than twice as common (Early Natufian MNE=137; Late Natufian MNE=48) than the HAYT -Hayonim Terrace; HTLA -Hatoula; HLZT -Hilazon Tachtit. Period abbreviations are as follows: KEBKebaran; GKEB -Geometric Kebaran; ENAT -Early Natufian; LNAT -Late Natufian. Game codes refer to the category that taxa was included in when taxa were collapsed into broader taxonomic groups for calculation of indices. LU -large ungulate; MU -medium ungulate; SU -small ungulate; SSG -slow small game; FSG -fast small game
